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This  report  comprises  two  experimental  studies,  which  are  briefly 
summarised  belov^and  arc  each  being  prepared  for  journal  publication 
in  the  near  futureT\  • {77}  P * L CU7 1 {7~^\¥/Z 


Tr~p  Effect  of  Noreoinoohrine  Infusion  on  Phosoholioid  Composition  of 
B 1 ood  ? lasma  a nd  VJh o le  Red  Blood  Cells  in  Various  Part  of  the  C .i r cula 


a.  Effect  of  Norepinephrine  on  the  Phospholipid  Composition  of  Blood 
Plasma.  The  results  of  these  experiments  are  shown  in  Table  I.  Table  I 
demonstrates  that  differences  of  phospholipid  levels  in  the  plasma  exist 
ed  already  in  different  parts  of  the  circulation  prior  to  the  infusion 
of  epinephrine.  Thus  significant  increases  (p<0.01)  of  phosphatidyl- 
ethanolamine , phosphatidy lglycerol,  phosphoinosit ides,  and  sphingo- 
myelins in  plasma  from  the  sagittal  sinus  ever  that  of  arterial  plasma 
are  demonstrated.  There  v;as  only  a comparable  increase  of  sphingo- 
myelin in  the  plasma  from  the  hepatic  vein  over  the  arterial  plasma 
noted  before  the  norepinephrine  application. 


The  norepinephrine  infusion  caused  a very  significant  increase  (33%) 
of  phosphatidy lglycerol  and  rather  slight  elevation  of  phosphatidic 
acid  in  the  plasma  from  the  aorta.  Plasma  samples  taken  after  the 
infusion  showed  elevation  of  phosphatidylethanol amine,  and  sphingo- 
myelin as  well  as  lesser  increases  of  lecithin,  phosphoinosit ides 
and  alkyl  ethers  across  the  brain. 


b.  Effect  of  Norepinephrine  Infusion  of  the  Phospholipid  Composition 
of  VThole  Red  Blood  Cells.  (Table  II)  . Comparison  of  Table  I and  Table 
II  demonstrates  that  while  the  lecithin  content  of  the  whcrle  red  ceil 
is  below  that  of  the  blood  plasma,  other  phosphatidas  such  as  phospha- 
tidy lglycerol,  phosphatidic  acid,  phosphatidy lethanolamine  and  phospha- 
tidy] serine  are  three  to  over  ten  timas  greater  in  the  red  blood  cells. 
This  finding  extensively  investigated  first  in  this  laboratory  has 
important  implications,  one  of  them'being  greater  amounts  of  the  small 
individual  phosphatidcs  available  for  the  analyses. 


Analyses  of  the  samples  from  different  parts  of  the  circulation  showed 
that  phosphatidy lglycerol  and  phosphatidic  acid  were  elevated  in  the 
sagittal  sinus  already  prior  to  the  norepinephrine  infusion  and  that  a 
similar  elevation  of  phosphatidy lglycerol  across  the  splanchnic  area 
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existed  at  that  time.  The  norepinephrine  infusion  caused  a very  sig- 
nificant elevation  of  phosphatidvlcjlycerol  by  almost'  40%  in  the  red 
blood  cells  from  the  aorta.  There  was,  however,  no  change  of  that 
phospholipid  across  the  brain  and  the  splanchnic  area  following  the 
' norepinephrine  infusion. 

* I 

II.  ^Phospholioid  Composition  of  Blood  Plasma,  Whole  Red  Cells,  and 
“Ghosts"  from  Control  Volunteers,  Persons  with  Sickle  Cell  Disease  - 
without  Crisis  and  in  Crisis, /by  H.  P . Schwarz,  Dahlk^i,  and  L, 
Dreisbach.  This  study  was  carried  out  in  heparlTtia^drb'lood  from 
healthy  adult  volunteers,  adult  patients  with  sickle  cell  disease, 
proven  by  hemoglobin  electrophoresis  on  cellulose  acetate  and  samples 
taken  during  crisis  consisting  of  visceral,  bone  or  muscle  pain  last- 
ing for  more  than  48  hours  and  requiring  hospital  visits  or  hospitali- 
zation. The  size  and  hemoglobin  content  of  the  erythrocytes  as 
determined  by  the  Coulter  Model  S were  within  normal  range.  The 
preparation  of  the  samples  and  analytical  techniques  were  described 
in  previous  reports.  The  results  of  the  investigation  are  summarized 
in  Table  III. 


a.  Changes  of  the  Phospholipid  Composition  of  the  Blood  Plasma  in 
Sickle  Cell  Disease  with  and  Without  Crisis.  Comparison  of  the  phos- 
pholipid values  of  sickle  cell  cases .without  crisis  with  those  of 
healthy  controls  shows  a slight  lowering  (p<0.05%)  of  the  total 
lipid  phosphorus  and  lecithin  figures,  as  well  as  a more  significant 
increase  of  the  plasmalogens  in  the  patients  without  crisis.  In 
s icicle  cell  crisis  a very  significant  increase  of  phosohatidvlglvcsrol 
in  the  plasma  is  demonstrated.  The  elevation  amounted  to  27%  of  the 
value  of  the  control  GPG  or  45%  of  the  figure  found  in  the  cases  without 
crisis . There  was,  furthermore,  a quite  significant  increase  of  phos- 
phatidylserine  in  the  plasma  of  the  crisis  patient.  Lowering  of  total 
phospholipids  and  lecithin,  as  well  as  increase  of  plasmalogens  was  of 
about  the  same  magnitude  in  crisis  or  without  it. 


b.  Phospholipid  Composition  of  Whole  Red  Blood  Cells  in  Sickle  Cell 
Disease  Without  and  With  Crisis.  Comparison  of  the  phospholipid  values 
of  healthy  controls  with  those  of  sickle  cell  patients  without  crisis 
shows  a slight  decrease  of  lecithin  ana  serum  plasmalogen  of  the  whole 
red  blood  cells.  Study  of  the  values  from  cases  in  crisis  indicate 
somewhat  higher  lecithin  figures,  besides  slightly  lower  phosphatidy 1-  , 
ethanolamine  and  phosphoinositide  atfd  slight  changes  of  the  plasma- 
logens. The  very  significant  increase  of  phosphatidy lglvcerol  noted 
in  the  plasma  of  sickle  cell  crisis  patients,  however,  did  not  occur 
in  the  whole  red  blood  cells  from  these  cases.  r\ 
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c.  Phospholipid  Composition  of  "Ghosts"  from  Healthy  Controls, 
Patients  with  Sickle  Cell  Disease  Without  Crisis  and  in  Crisis. 
Study  of  the  values  of  phospholipids  in  "ghosts"  from  healthy 
normals  shows  that  60  to  about  66  per  cent  of  most  of  the  in- 
dividual phospholipids  are  contained  in  the  "ghosts".  The  highest 
amounts  in  the  membrane  ("ghosts"),  about  75%,  is  shown  by  phos- 
phatidylserine  and  the  lowest  - 57%  by  phosphatidy lglycerol.  In 
cases  of  sickle  cell  disease  without  crisis,  the  amounts  of  certain 
phospholipids  (phosphatidy lethanolamine , cardiolipin,  phosphatidyl- 
serine,  phosohatidic  acid)  in  the  "ghosts"  increased  signif icantly 
with  phosphatidylserina  in  the  membrane  amounting  to  about  95%  of 
the  quantity  contained  in  the  whole  erythrocytes.  As  an  exception 
only  phosphatidy lglycerol,  sphingomyelin,  and  serine  plasma logens 
were  found  lower  in  the  "ghosts"  of  patients  not  in  crisis. 


The  elevation  of  the  individual  phosphatides  bound  to  the  membrane 
similarly  was  noted  in  crisis  patients.  Even  phosphatidy lglycerol 
found  below  the  control  level  in  the  patients  not  in  crisis  in- 
creased significantly  in  the  "ghosts"  under  crisis  conditions. 

Only  sphingomyelin  remained  at  a lower  level  under  these  conditions 


1.  H.  P.  Schwarz,  L.  Dreisbach,  and  J.  Spitzer.  The  Effect  of 
Hemorrhagic  Shock  on  the  Phosoholipid  Composition  of  Blood  Plasma 
in  Anesthetized  Dogs,  Proc.  Soc.  Exper-.  Biol.  Med.  145 , 57  (1974) 


2.  B.  D.  Polis,  E.  Polis,  H.  P.  Schwarz,  and  L.  Dreisbach.  The 
Effect  of  Cold  on  the  Composition  of  Phospholipids  of  the  Blood 
Plasma  of  Healthy  Athletes,  Proc.  Soc.  Exper.  Biol.  Med.,  145, 

73  (1974) 
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♦Infused  for  60  minutes  with  0.4  jjg  Norepinephrine/kg  dog  wctght/minute 
aVaiues  are  expressed  as  micromoles  per  liter,  mean  ± SF.M 
bp  0.05 

cp  0.01 

^Comparison  with  arterial  values  before  norepinephrine  infusion. 
e Comparison  with  arterial  values  after  norepinephrine  infusion. 


♦Infused  for  60  minutes  with  0.4  jig  Norepinephrine/kg  dog  weight/minute 
aValues  are  expressed  as  micromoles  per  liter,  mean  ± SEM 
bp  .03 

cp  .02 
<*p  .01 

6 Compart  son  with  arterial  values  before  norepinephrine  infusion. 
^Comparison  with  arterial  values  after  norepinephrine  infusion. 
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Phospholipid  Composition  of  Plasma,  Whole  Red  Blood  Cells  and  "Ghosts"  from 
Control  Volunteers  and  Persons  with  Sickle  Cell  Disease  - Without  Crisis  and  in  Cris 


